Protein phosphorylation and control of tick salivary gland function.
Tick salivary glands are controlled by nerves, dopamine being a neurotransmitter at the neuroeffector junction. Dopamine and cyclic AMP (cAMP) stimulate fluid secretion by isolated salivary glands. Dopamine activates an adenylate cyclase to increase intracellular cAMP within the female salivary glands. Phosphoproteins whose levels of phosphate are affected by cAMP-dependent protein kinase have been identified in subcellular fractions. Protein(s) phosphorylated by cAMP appears to activate protein phosphatase in the salivary glands. Another phosphorylation pathway appears to act through protein kinase C because of an ability of phorbol esters (known activators of protein kinase C) to stimulate the phosphorylation of proteins, and an ability of a peptide factor in tick brain to metabolize salivary-gland phosphoinositides, an event that often precedes activation of protein kinase C. Because cAMP modulates brain-factor-stimulated formation of inositol phosphates (products of phosphoinositide breakdown) an interrelationship between the two pathways seems likely. Evidence of regulatory processes, including protein phosphorylation/dephosphorylation reactions, will provide a basis for helping assess the physiological significance of secretory products and the role of the salivary glands in disease transmission.